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Solvation is an indispensable part of the elution in liquid chromatography. The adsorption of solvents allows the elution of a solute from the adsorbent surface. The 
tendency for the adsorption of solvent molecules on the stationary phase surface results in the elution strength of a solvent. Therefore, the knowledge and the 
understanding of solvation process are crucial for the understanding of the retention mechanism of liquid chromatography separation.   
Summarizing, the solvent from binary mobile phase interacts preferentially with the functional groups on the surface of the stationary phase. For understanding 
the distribution of the solvent between the stationary phase and a bulk binary solution the excess adsorption of the organic modifier has to be described. The 
presence of polar functional groups incorporated into the structure of bonded ligands changes the solvation process due to polar interactions and hydrogen 
bond creation.  The measurement of solvation process allows to calculate the number of silanols on silica surface. 
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Changes of solute retention causes by solvation process; benzene, anthracene, 
phenanthrene in isoeluotropic mobile phases conditions ACN/H2O (50/50v/v)  
and MeOH/H2O (60/40v/v) on a series of phenyl-bonded stationary phases: 
Phenyl-amine (A), Phenyl-amide (B), Phenoxy-propyl (C), Phenyl Hydride (D), 
Phenyl-hexyl (E), Phenyl-propyl (F) 
                                        
                                        
                                        
                                        
                                        
                                        



























Column Functional group 
Maximum excess of 
water [mmol/column] 


















alkyl chains (C10) 
3.351 
Kinetex HILIC unbonded silica 2.288 
Luna HILIC cross-linked DIOL 5.164 




SOLVATION vs. RETENTION IN HILC 
                                        
                                        
                                        
                                        
                                        
                                        






































                                        
                                        
                                        
                                        
                                        
                                        














































NH2 0.58 1.80 3.08 
AP 1.36 3.30 2.42 
Phenyl 0.32 1.94 5.99 
CN 0.48 2.49 5.23 
Chol 0.82 3.56 4.33 
C18 0.41 1.88 4.59 
C4 0.98 3.79 3.86 
Theoretical solvent layers 
Silica gel 
Silanol groups concentration 
[μmol/m2] 
measured literature 
Kromasil 100 7.73 
7.1 [1] 









LiChrosorb Si 60 7.50 
LiChrospher Si 100 8.55 
Silpearl 6.13 
SG 7/G 6.26 
